離散數學第六次家庭作業
教師:江清水   助教：張筑鈞、陳映文

範圍：§3.7~§4.2
Due：4/28  7:00 am

以下包含單選題及計算題：

3.7
1.
Find all solution to the system of congruences


x= 1 (mod) 2
x= 2 (mod) 3

x= 3 (mod) 5

x= 4 (mod) 11

a) 323+330k
b) 330+323k

c) 242+230k

d) 230+242k

2.
Which integers leave a reminder of 1 when divided by 2 and also leave a reminder of 1 when divide by 3?

e) x=1(mod 2)

f) x=1(mod 3)

g) x=1(mod 6)

h) x=1(mod 5)

3.
Express each nonnegative integer a less than 15 using the pair (a mod 3, a mod 5), which statement is wrong?
a)
3=(0,3)

b)
5=(3,0)

c)
6=(0,1)

d)
10=(1,0)

3.8

4.
Find a matrix A such that 
[image: image1.wmf]ú

û

ù

ê

ë

é

=

ú

û

ù

ê

ë

é

2

1

0

3

4

1

3

2

A


a)

[image: image2.wmf]ú

û

ù

ê

ë

é

2

0

1

3


b)

[image: image3.wmf]ú

û

ù

ê

ë

é

0

1

3

2


c)

[image: image4.wmf]ú

û

ù

ê

ë

é

2

1

0

3


d)

[image: image5.wmf]ú

û

ù

ê

ë

é

2

3

0

1


5.
Let A=
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, find a formula for An, whenever n is a positive integer.

a)
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6.
What is the most efficient way to multiply the matrices A1, A2, A3, and A4 if the dimensions of these matrices are 10×2, 2×5, 5×20, 20×3, respectively?
i) (A1A2)(A3A4)

j) ((A1A2)A3)A4
k) A1(A2(A3A4))

l) (A1(A2A3))A4
m) A1((A2A3)A4)

4.1

7.
Use mathematical induction to prove summation formulae.

Let P(n) be the statement that 12+22+…+n2=n(n+1)(2n+1)/6 for the positive integer n.

n) What is the statement P(1)?

o) Show that P(1) is true, completing the basis step of the proof.

p) What is the inductive hypothesis?
q) What do you need to prove in the inductive step?

r) Complete the inductive step.

s) Explain why these steps show that this formula is true whenever n is a positive integer.

4.2

8.
Let P(n) be the statement that a postage of n cents can be formed using just 3-cent stamps and 5-cent stamps. The parts of this exercise outline a strong induction proof that P(n) is true for n>=8.

t) Show that the statement P(8), P(9) and P(10) are true, completing the basis step of the proof.

u) What is the inductive hypothesis of the proof?

v) What do you need to prove in the inductive step?

w) Complete the inductive step for k>=10.

x) Explain why these steps show that this statement is true whenever n>=8. 
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